Proteomics of breast cancer: enhanced expression of cytokeratin19 in human epidermal growth factor receptor type 2 positive breast tumors.
The human epidermal growth factor receptor, type 2 (HER-2/neu or c-erbB-2) is a 185 kDa transmembrane protein that is phosphorylated upon ligand binding and dimerization with members of the HER/c-erbB family and regulates cell growth and differentiation. Its overexpression is strongly associated with advanced disease, metastasis and poor clinical outcome. To better understand the mechanisms underlying the poor prognosis of breast tumors with HER-2/neu-positive status, parallel proteomic analyses were performed on estrogen receptor-negative and node-positive breast tumors with or without overexpression of the HER-2/neu oncogene, using laser capture microdissection and two-dimensional gel electrophoresis. The differentially expressed proteins were identified by peptide mass fingerprinting using matrix-assisted laser desorption/ionization-time of flight mass spectrometry. Cytokeratin 19 (CK19), one of the identified proteins, was highly expressed in the HER-2/neu-positive breast tumors when compared with HER-2/neu-negative breast tumors. The enhanced overexpression of CK19 in HER-2/neu-positive tumors was further analyzed using semiquantitative reverse-transcription polymerase chain reaction, Western blotting and reverse-phase protein arrays. Immunohistochemical staining of sections from a breast tumor tissue microarray of 97 tumors showed moderate to strong staining against anti-CK19 antibody in 20 (5 with moderate and 15 with strong staining) of the 26 HER-2/neu-positive tumors (76.9%) and in 22 (12 with moderate and 10 with strong staining) of 52 HER-2/neu-negative tumors (48%) (p = 0.002). Our results indicate that CK19, an intermediate fragment of the cytoskeleton, and other proteins showing differential expression, are likely to be intricately involved in intra- and intercellular molecular events driving the more aggressive tumor proliferation, invasion and metastasis associated with HER-2/neu-positive tumors.